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Light emitting device with phosphor having high luminous efficacy 
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Abstract of corresponding document: WO0033389 

A lamp comprises a light emitting element such 
as a light emitting diode or a laser diode which 
emits blue light, and a phosphor composition 
which absorbs the blue light having a first 
spectrum from the light emitting element and 
emits light having a second spectrum. The 
phosphor composition comprises at least one of 
Ba2MgSi207:Eu<2+>; Ba2Si04:Eu<2+>; and 
(Sr,Ca,Ba)(AI,Ga)2S4:Eu<2+> The invention 
also relates to a light emitting element which 
emits blue light, and a phosphor composition 
which absorbsthe blue light from the light emitting 
element having a first spectrum and emits light 
having a second spectrum, wherein the spectral 
luminous efficacy of light emitted by the lamp is 
at least 550 lumens per watt. The high spectral 
luminous efficacy of the output spectrum 
efficiently converts the power input to the lamp 
into lumens to provide a high brightness. For 
example the device luminous efficacy of the lamp 
can be 35-45 lumens output per watt of input 
electric power or more. 
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[57] AX 

iSMS^ : Bb, MgSijO, : Eu 2+ j Ba,Si0 4 : Eu a+ ; ( Sr , Ca, 
Ba)(Al,Ga) 2 S 4 :Eu 2 ' 0 £#&-#&:)fc:7G#, 

#Jj£ 35-^5 ffi.® 0 




*J * * * 



1. -#*r, 

Ba2MgSi 2 0 7 : Eu 2+ ; Ba^iO*: Eu 2+ ; (Sr, Ca, Ba) (Al, Ga) 2 S 4 : 

Eu 2+ . 

2. ltf*T, *#^t*^: &&&&&& &3L^&f . 
# 550 A 99 / 

5. *Lfl*# 1 ¥l*T, £#*e£1": <ri**#A**JM.^* 35 

6. 1 *T, *4M**f-: JfcMt#*M 400nm 
#'M^ 520nm. 

7. jMMMI 1 ***T, **X**^*** 450mi^ 
470nm4Lfil. 

8. *L*l*#l***r. *4MMt-f: |5-;fc&#&#^* 500nm** 
570nm4LflO. 

9. *L*|*#. 1 tf*T, *#*fc£-f: *-#fc*fc#**^fr^- 

10. — #*T, 

iLit*t+^#^#J.^ 550*91. 

11. 10 ti*r. iDfc>G#k#LED. 

12. 10 tt*T, ^r«&^*.***i!^* 35 
&#/^ 

13. jMfl**10***T, ^#^E*"f: AJfc*#fc*aUfcJMl». 

14. *UHJMU0ti*T, £#fc*f-: #^**ttiUW^M 535nm 
^* 545nm^Ua). 



15. 10 f**T, *#*M^ 495nm 

16. 10 tf*T, ^-^if": %~&&¥l2LMqr&#l 500nm 
510nm^L|3J. 

17. fc#J,££ 10 #*T, *#fc£^: <*W#*fc*I^-# 
T Ba2MgSi 2 0 7 : Eu 2+ ; B^SiO^ Eu 2+ ; (Sr, Ca, Ba) (Al, Ga) 2 S 4 : 
Eu 2 \ 

18. — #*T, 

J. ^ 35 &*J3. 

19. *LiW** is tf*r, *#*Mt^: ^r^^-iLA60ilc,^it#iL 

550 M. 

20. -#j**Ufctf;$-&, «fc^*»T#*: 

Ba^gS!^: Eu 2+ ; Ba^iO,: Eu 2+ ; (Sr, Ca, Ba) (Al, Ga) 2 S 4 : Eu 24 ; 

*] J9 Jt* ****** R *. 

21. *UH*# 20 ***E*-f: 

22. 21 *#te*f-: #&&lR^#£jfc#* 

A^*^******!.^**^***** 550 M. 

23. -Wf'kjL&jyrYk, t&te*>Tf$L: 

fc#4M*#+ J.!*- 550 SM. 



^"T^^t^ilit. Nichia Chemical Industries Ltd 6 

Nichia 44^*fc*IAtJWlf (LED) *4* 

Jfc*i|p**ii»A-fe^4^*, 6000°K - 8000°K, 

( CRI ) 77. 

&Xt, Nichia **«0**J«Jt*+#R.#*X***X# 5 M. 
SA, Nichia *T*A^ifcil**ii*h, + 

^iMMfc^MfrJ^-^Tifcttfe^*: Ba 2 MgSi 2 0 7 : 
Eu 2+ ; Ba2Si0 4 : Eu 2+ ; MSr, Ca, Ba) (Al, Ga) 2 S<: Eu 2 \ 

^^iLtI?^it^it^^*7&*^#^#^^J.!>' 550 ft ft. tfrlft 
at*fiM*L «*»^^^*.**t*-»T«*#S.#*A.*^+i& 35-45 



S 5 B^MgSi^ Eu 2+ #iUt;fc## 

H 6 B^SiO,: Eu 2+ #£#;fc#tf#£; 

@ 5 Sr, Ca, Ba)(Al, Ga) 2 S 4 : EPtfllLM&T&ti} * 

CIE ( Commission International dc l'Eclairage ) Xj"f" 

1931+«JtT-+#*, a . ft******** 

*A^«L<-j{.*tA.^-f-*&flL«:jt*^ift, felfrjUULfr 555nm ( ft*.) 

380nm ( #*h) 780nm ( £r*h ) flMM) 0. -M 1 t 

**V( X ) &&-£X#£4fc. 



^ V ( X ) T^it#3tii*L: 

k/P(X)V(X)d(X) (1) 
*f $4t k £&*£ifc3M^^, * 555nm *t &lt k 683 

/ &# ( lpw). k #&##*AsLfl. 

%%ffiXit^%k&ifeM&fcfo 555nm # 
^ilj^#^-^^iLit^:*, *P 683 #6fc*r&&ili60 

*,Tlfc , T«*;Mr# (1) ti*4HL, ( 1) 4L^«& JCAUt 4fr lb 
ii.il:. 

A&4M*»*.fc&!!s jEAti LED ***^*Lf, #fc4Mr#*Ufc**** 

# LED &&60£;fc60j?U^£*L-f 400nm *0&**t, 400nm 
500nm , jLfa&M #1&#J 450nm 470nm & LED %Liitf)M. 

&#)&*Littf) 1/2 *h60^£&-&']>i^ 70nm, 
50nm, #.j&60'J*-F# 20nm. 

*£;MMt4Hbti. LED T»5l -t^**#-f 

*(GaN) $*t. IL4fc4MtMSttA&fe~#Mi.£*l'# III jMLlblb 

*pjMfc#(GaN)* JMMB(AIN), ifrjMMB ( InN). 
GaN ftllTiX#.4M*Mfrf GaN, A1N, InN 

60 it, ##]^&Mat-fc60;fc. frt#L#)&M&&#] LED ft ft, GaN * 
i&-&i£*#:VT60#..&: ft£&60&##^&ifc, *>&*60S&jl 

@ 3 LED 10 60 $-^60 LED &te^>f 20, n M GaN 30, 

Ti«^A-^**^*-f-I»W#lCIL4fc# (InGaN) ^ 40, p 



( AlGaN) Jk 50, p Qtf) GaN Jk 60, 70, 80. 

£#+^^30, 40, 50, 60-&itit4t^?l^^ (CYD) jfcfc*. 
£-&W&T, In^Al^N, £t 0<x<l, 0<y 

< 1. 3 t##*)^M^ LED, 42.&2LW&&te&'ttfl2Ljb% 

***~#Lfr. &7 GaN *IUK aT^^ttW 

^'J^» (GaAs) A, ^ifcJft(SiC). 

LED ^&&^&'f tt*fc«^M^*t***' 
#)*t|LJtTJtjtS|+fl: 5813753, 5813752, 5338944, 5416342, 
5604763, 5644584. £ Shuji Nakamura Gerhard Fassol "Jfcit 
&&~*lf "( 1997) t***TA#Jt*#»*^«#« LED 

© 4 4L^*cJR*A9l ****^itjfc*4". 200 
fefe&S 210, ii*jfc*fl*Ti3i;W*i5l* 212, 214 LED & 

*Jfc.=.*L*. 210*»?I* 212, 214*^-^#«£*##-220 t. 

230 Ti2l£*##. 230 ti*hM±.£A, ^8 4 
230 210 i#A. *7#*A4Mrt** 

230 -t A** 210 -h, 

^«^J9^^**f#*S*****#»*«!^Aft^* 
*t) A******** 
LED -h#JL^JM,. A*** 200 A 
4fc4t ( Ti0 2 ) A&4b« ( A1 2 0 3 ) *fc *»**/8 210, 
J££*#*IMHfcA.iM*#' 230 t. 

212, 214 AivfeftlJ-, LED iM-jfcjfc*** 
#£i^4& 230 #&A^&. * LED A«*^-*Lf AAt&JtA#***A 

it^t^-#^^#' Ba 2 MgSl 2 0 7 : Eu 2+ ; Ba 2 S10 4 : Eu 2+ ; (Sr, Ca, Ba) (Al, 
Ga) 2 S 4 : Eu 2 \ 

£-tJM*A#.t. W-^J&5t«&^,*-R*Jt»«. tt&(A, B, C) 
ft£(Ax, Bx, Cx), *t # - 0<x<l, 0<y<l, 0<z<l, #JLx+y 
+ z-l. *|*», (Sr, Ca, Ba)^(Sr x , Ca y , Ba z ), &t: 0<x<l, 0 



<y<l, 0<z<l, #JLx+y+z=l. ifl? x, y, z#)X%$L. i&kiA, 
B) (Ax, Bx), £t: 0<x<l, 0<y<l, ft£L x+y= 1. — JM- 
x^y^^^LO. 

SOOnm^^ 555nm^ft. ® 5, 

Ba2MgSi 2 0 7 : Eu 2+ tf^<Ol#£^ 495nm- 505nm, 
500nm, B^SiO,: Eu 24 500nm - 510nm, 
505nm, (Sr, Ca, Ba) (Al, Ga) 2 S 4 : Eu 2 + &)$r&2LM&#J 535nm- 545nm, 
#^>(i^^ 540nm. #ifc£#A4M**rtf Jt*ti**ML* 

&##^ 550ft»fl. 

*r*fr ft tt**t*BNi* AJj*r « 
♦^a* ft 3 

4L* LED &$ti#&#^l&#$-A£iJ LED Jlj-f 

* LED, 10%. **#.^*^-*+^,4L-^**£, 

fls *-f**-4lt^* 80%. J5.2L, 

#*fc*L£#;fctt*+TlM**. fc+ftMWMFf- hA v, #t h & 

a v*jt^**^t4fc. *}-f* 450nm 555nm 
Jjt*^*, iL#**Jt 460/ 555- 81 

( DLE ) 

DLE = (DE) *(QE)*(FL)*(SLE) 

Hi, DE-g4Ht*, QE-#jfc*f:^3fci£, FL 
SLE #?&m±jLWQ*U£tt1i*i1&Lffi*T, 
%tf-2Ub$t^&. (10%) * ( 80%) * ( 81%) * ( 550 H 683 ft 99 /*&# 
&##^) = 35- 45 ft«/#JC#*Aifc#*. 

Jt^««*4l4L*«i#^ LED t^^it^LED 
-&/£**L^ 30 ft $/-£&# (lpw) *Afc#*. 



n%ft$L]t#L^*X&$ l n#i 143- 177SM/#R,4Mfr;ofc#+. 

550 lpw. @J*t, >Mt LED *at*^-*L 
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